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Art. I .—Observations on TToitnrfs of the Internal Jugular Vein and 
their Treatment, with Special Reference to the Safely of the Ligature; 
embracing a Statistical Account of Eighty-Six Cases, with some Re¬ 
marks upon the General Applicability of Ligation as a Venous 
Hemostatic Agent. By S. W. Gross, M. D., late Surgeon and Brevet 
Lt-Col. TJ. S. V. 


During the past summer my attention was directed to the subject of 
wounds of veins and the arrest of venous hemorrhage by the application 
of the ligature, a procedure that I have been compelled to adopt in five 
thigh amputations with uniform success. Extending my investigations, it 
occurred to me to examine more minutely this much neglected branch of 
surgical pathology, with its attending and resulting accidents, and to pub¬ 
lish, possibly, a series of papers on the injuries of special veins, confining 
my researches to the large trunks of the neck and extremities. Having 
collected a large mass of facts os a result of that undertaking, this paper, 
elucidating some points in the surgical pathology of the internal jngular 
vein, is now presented to the profession as the first attempt that has been 
made to classify the not very numerous isolated cases of wounds of that 
vessel. My aim has been to make an impartial examination of all the 
cases, and deduce from it the most convenient and successful plan of 
treatment. 

The investigation of any statistical inquiry is always attended with more 
or less difficulty; the more so in the present case, as I was compelled to 
gain my information by referring to works not under the head of "wounds 
of the internal jugular vein }” but under the titles of tumours and wounds 
of the neck, suicide, ligation of the carotid artery, the introduction of air 
into veins, and hemorrhage. I have had access to the libraries of the 
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Pennsylvania Hospital, and of the College of Physicians of Philadelphia, 
the largest collections of medical works in this country; as well as to the 
carefully selected surgical library of my father, Dr. S. D. Gross, Professor 
of Surgery in the Jefferson Medical College, of this city. In most instances 
I have referred to the original papers, and not depended on second-hand 
quotations. In all cases the sources of information have been mentioned 
to enable the reader to refer to the author or journal from which they 
have been gathered ; and as I have carefully consulted the medical periodi¬ 
cals of this and foreign countries, it is probable that few have escaped my 
notice. Several cases, heretofore unpublished, have also been incorporated 
in the paper. 

It is very remarkable that wounds of the veins and venous hemorrhage, 
subjects replete with deep interest and of the utmost practical value, have 
been so little treated of, and have, indeed, been so much slighted. This 
neglect may have arisen from the fact that fatal instances of wounds of 
large venous trunks are comparatively seldom recorded, and that authors 
not having the time to devote to the investigation of these topics, re¬ 
main content to repeat the very meagre and ill-digested accounts of the 
writers who have preceded them. 

We thus find that Mr. Crisp, in his Treatise on the Diseases of the 
Bloodvessels, to which the Jacksonian Prize for the year 1844 was 
awarded by the Royal College of Surgeons of England, devotes three 
hundred and eleven pages to the arterial system, including arteritis, aneu¬ 
rism, and wounds; while his chapter on diseases of the veins occupies but 
twenty-six pages, of which about the same number of lines are given to 
the consideration of wounds of the veins. The entire chapter is unworthy 
a position in his admirable essay. 1 

Mr. Hodgson, to whom the Jacksonian Prize for the year 1811 was 
adjudged, for his Treatise on the Diseases of Arteries and Veins, treats 
of the veins somewhat more fully and satisfactorily than Mr. Crisp. The 
section on diseases of the veins occupies fifty-six pages, including only 
inflammation, obstruction, the collateral circulation, and varix. Wounds 
and hemorrhage are entirely ignored. 3 

Professor Wilson, in his Lectures on the Blood and Vascular System, 
allots eighteen pages to the anatomy and physiology of the veins, and 
devotes but fourteen to their diseases, namely: inflammation, suppuration, 
obliteration, varix, varicocele, and hreraorrhoids. ne does not mention 
wounds, and merely alludes to veuons hemorrhage, but fully discusses 
arterial hemorrhage. 3 

1 A Treatise on tlie Structure, Diseases, and Injuries of the Bloodvessels. Bvo. 
pp. 354. London, 1S47. 

2 A Treatise on the Diseases of Arteries and Veins, containing the Pathology 
and Treatment of Aneurisms and Wounded Arteries. 8vo. pp. 603. London, 1815. 

3 Lectures on the Blood and on the Anatomy, Physiology, and Surgical Patho¬ 
logy of the Vascular System of the Human Body. 8vo. pp. 429. London, 1819. 
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Mr. Wise, in his Essay, treats of wounds of the veins in one page, 
advising the application of a temporary ligature when it is required. The 
chapter on the diseases of the veins is rather more full than that on diseases 
of the arteries, and is a very great improvement on those of the preceding 
authors. 1 

The statement is very different in regard to wounded arteries and arterial 
hemorrhage, which have received the attention that their great importance 
demands. These topics nmy be found to be fully discussed in all systematic 
works on surgery, whereas in the very same volumes, injuries of the veins, 
if alluded to at all, arc dismissed in a few paragraphs. In truth the litera¬ 
ture of the subject is very meagre; and there are but few papers that can 
be consulted with any advantage. Of these, by far the most prominent 
and valnable, although by no means exhaustive, nre the essay On Wounds 
and Ligatures of the Veins, by Mr. Benjamin Travers, of London ? the 
chapter On the Veins, by Professor Malgaigne, of Paris; 1 Observations 
on the Surgical Pathology of the Veins, by Professor Langenbeck, of Ber¬ 
lin;* and the chapters On the Surgical Affections of the Veins, by Pro- 
fessor Weber, of Heidelberg. 5 

The Ligature as a Measure for the Arrest of Venous Hemorrhage.— 
For the arrest of hemorrhage from wounded veins compression is generally 
advised as the least dangerous, if not the most convenient measure. In 
regard to the ligature there is a great diversity of opinion, dne in later years, 
in my judgment, to a misunderstanding of the writings of Mr. Travers. 
The occurrence of a bad form of phlebitis after ligature, wound, or other 
mechanical injury is conceded by every one to be very uncommon, and in 
pointing out this fact as well as the origin of the constitutional disturbance 
attending it, Mr. Travers has narrated cases which have induced the reader 
to imagine that the accident is really more frequent than it is. As a result 
of inquiry and experiment, Mr. Travers has merely shown that the serious 
consequences sometimes following the puncture of a healthy vein, as in 
venesection, the operations of tying and dividing diseased veins, as variz 
of the internal saphenous, the complete or partial ligation of healthy veins, 
or spontaneous inflammation from an inflamed surface in which the vein 
lies, were due to extensive inflammation of the internal tunic of these 
vessels. In support of his views he has detailed four fatal cases from vene- 

« Essay on the Pathology of the Blood and its Containing Vessels. Second ed. 
8vo. pp. 388. Edinburgh, 1858. 

2 Cooper’s and Travers’ Surgical Essays. 8vo. Part I. London, 1818. 

* Traitfi d’Anatomie Chirnrgicale et de Chirnrgie Experimentale. Second ed. 
8vo., vol. i. chap. x. pp. 306-349. Paris, 1859. 

4 “Beitrlige zur Chirnrgischen Pathologie der Venen.” Archiv fur Klinische 
Chirnrgie. Band i. Berlin, 1860. 

5 Handbuch der Allgemeinen und Speciellen Chirnrgie. Redigirt von Professors 
von Pitlia und Billroth. 8vo. Bande I.—II. Erlangen, 1865. 
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section, five from ligation of varicose veins, and three from ligation of 
normal femoral veins. To these predisposing causes he might have added 
another, namely, the mere exposure of a deep vein during dissection, as in 
the removal of tumours or the operation for aneurism. From his experi¬ 
ments upon animals he infers that the lining membrane of a vein is suscep¬ 
tible of adhesive inflammation to a very slight extent compared with that 
of an artery. “ Indeed,” he remarks of the ligature, “ the process of heal- 
iug and division by ulceration, seem to be conducted without any manifest 
sign of inflammatory action of the internal tunic;” the obliteration of the 
vessel being due to interstitial deposits in its coats. Mr. Travers insists on 
this indisposition of the inner coat to inflame; and that when that process 
is set up, the inflammation is diffused or continuous. The whole object of | 
his Essay is contained in his concluding paragraph, where he says:— 

“ It is an error to suppose that any quicker sympathy exists between the con¬ 
stitution and venous, than the arterial or absorbent system. I say this because 
I have observed something like that superstitious alarm, which is excited by 
events that we do not expect and cannot explain, has been produced by the 
fatal catalogue of tied veins, and a comparison of this with the generally suc¬ 
cessful cases of tied arteries. All the mystery of veins is, as I have attempted 
to show, that tliev are indisposed to inflame; but when excited, inflame by con¬ 
tinuity, and therefore it is that the constitution sympathizes so deeply.” 

Mr. Travers ascribes the origin of the diffused inflammation to venesection, 
the ligature or any other local mechanical injury acting upon a peculiar 
state of the constitution. He -would, therefore, avoid ligation, as it is not 
always possible to determine the condition of the blood of a patient upon 
whom an operation is to be performed. It is thus seen that Mr. Travers 
has been placed in a false position in regard to the secondary effects pro¬ 
duced upon the system by the application of tho ligature to a wounded 
vein. On the second page of his Essay he remarks:— 

•‘I have frequently seen the femoral vein tied without any obvious ill effect; 
and one of the most experienced and successful operators in the west of England 
lately assured me that he had been in the constant practice of tying the muin 
vein distinctly from the artery in amputations.” 

The Ligature an Ancient Procedure .—The ancient surgeons, it must be 
agreed with Mr. Travers, “treated the veins with singular rudeness—prick¬ 
ing, cutting, tying, and burning them, without ever adverting to any other 
than the mechanical effects of such operations upon the diseases for which 
they were instituted.” The use of the ligature in early days was empirical, 
the circulation of the blood in the vessels to which it was applied not being 
understood. It was supposed that the veins alone carried blood, and that 
when this fluid was found in the arteries the occurrence was altogether acci¬ 
dental; an error which was, however, pointed out by Galen in the second cen¬ 
tury. The treatment of hemorrhage from stumps of amputation was, there¬ 
fore, of the most barbarous description, the red-hot iron being the favourite 
remedy, together with boiling tar, turpentine, oil, vitriol, and other astring¬ 
ents, until the middle of the sixteenth century, when Ambrose Parc substi- 
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tn'ted the ligature, which had only been used before his time as an exceptional 
measure, and one in which little confidence was reposed. To Pare is due 
the credit of having used a thread to restrain the bleeding from the vessels 
of an amputated limb, the ligature having been employed exclusively, 
before his great invention, for the treatment of aneurisms and wounded 
vessels. It is a great mistake to suppose that the old physicians were not 
well acquainted with the subject of hemorrhage, and equally as great a 
misconception to apply the term artery to “ vas," which simply means a 
vessel, whether an artery or a vein. 

Celsus, who flourished just before the Christian era, distinctly states 
that for the arrest of bleeding, the vessel is to be tied in two places, and 
the intermediate portion divided: “Vena* qum sangninem fnndunt nppre- 
hendendte, circaque id quod ictum est duobus locis delegandae iuterciden- 
dteque sunt,” a precept which was followed for many centuries whenever 
the ligature was employed. Archigenes, who practised at Rome about the 
108th year after the birth of Christ, speaks of sewing the bloodvessels 
after amputation. Somewhat later, Galen, who was well acquainted with 
the anastomoses of veins and arteries, advised torsion of the veins, or, if 
this failed, styptics or obstruents, avoiding the ligature, which would, how¬ 
ever, sometimes be necessary. In this practice he was followed by Paulus 
jEgineta and Actius. Of the early modern writers, we find that Avicenna, 
Averrhoes, Rhazes, Haly Abbas, Brunos, Theodoric, Roland, Lanfranc, 
Albucasis, Avenzoar, Guy of Chauliac, Hollier, Calmetheus, Yesalius, 
Yigo, Tagaultius, Peter of Argelata, Andreas, Dalecharaps, Bertapaglia, 
Benivicni, Marianos, Bolognini, Ambrose Pare, and many others, strongly 
advised the ligation of all bleeding arteries and veins, a course of practice 
which must be considered as a great advance on our own times. 

In the eighteenth century, it was the common custom to include the vein 
with its corresponding artery in the ligature after amputations, or in the 
operation for aneurism. So general was this procedure that Guattani, in 
1772, had to advise separation of the vein and nerve, to guard against the 
inconveniences ascribed to injury of the nerve alone:— 

“ In recommending ligation of the artery alone, without the vein and nerve, 
I do not think I depart in any way from what is reasonable and right, although 
I know full well that many high anthoritie3. among whom I may mention the 
celebrated Mollinelli, are of the opinion that the separation of the vein and 
nerve from the artery, in the operation of aneurism is of but little, if of any 
moment.” (Observations on Aneurism. Translated and edited by J. L. Lrich- 
sen. 8vo. p. 271. London: Sydenham Society, 1844.) 

It is not generally known that the celebrated John Hunter included the 
femoral vein in the ligature with the artery in his first three operations 
for popliteal aneurism. On this subject, M. Deschamps, 1797, also 
writes:— 

“In the ninth case, I included within the ligature the whole bundle of ves¬ 
sels, that is to say, both the artery and vein. Some doubts have been thrown 
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upon the advisability of ligaturing veins, but the experience of all ages, as well 
as anatomical considerations, will serve to remove this imaginary dread. There 
are no principal veins as there are main arteries; they are so numerous, and 
their diameter is so great in comparison to arteries, that the return of blood is 
no way retarded, and I do not think that the surgeon need ever trouble himself 
about separating the vein from the artery.” (Ibid., p. 455.) 

During the latter part of the same century, Desault urged ligation of 
the femoral vein and artery in thigh amputations: “When the two ves¬ 
sels are near to each other, as is generally the case, introduce one leg 
of the forceps into the artery and the other into the vein; draw them out¬ 
ward at the same time, and secure them by a common ligature. When 
they are at a distance tie them successively.” 1 

Authors of the Nineteenth Century in favor of Ligation of Veins .— 
Up to 1818, when Mr. Travers published his essay on the veins, but little 
reference had been made to the supposed dangers of venous deligatiou. 
In Great Britain and Ireland, at that time, the procedure was practised to 
a very limited extent, and the same statement is true at the present date. 
Professor Yelpeau, by his example, did much to dispel the prejudices 
against the ligature in France, so that it is now regarded as a safe hemo¬ 
static agent in that empire. Iu Germany, Dr. Minkiewicz, Dr. Weber, and 
Dr. Neudorfer, have shown that the ligature is harmless, aud I have been 
informed by the latter gentleman that its adoption has become almost uni¬ 
versal. In this country, the teachings of Professors Mott, Paucoast, 
Gross, and Stone, have done much to correct the errors existing against 
its employment, so that it is very generally applied. Since there is a great 
difference of opinion as regards venous deligation, it may not be uninter¬ 
esting or uninstructive to record the views of the most prominent authors 
of all countries, of the present century, in favor of or against the pro¬ 
cedure, premising, however, that the ligature is recommended in those 
cases only in which it is absolutely necessary. 

Benjamin Bell, 1804, treating of large wounds of the veins, says: “The 
same remedy, therefore, should be employed here that we daily use in he¬ 
morrhage from wounds in arteries, namely, ligatures; which, when properly 
applied, never fail to answer the purpose.” (A System of Surgery, 2d 
Amer. edit., p. 224. Troy, N. Y., 1804.) 

Mr. Hey, 1805, writes: “ Having seen a few instances of bleeding from 
the femoral vein, I generally inclose the veiu in the ligature along with 
the artery.” ( Practical Observations in Surgery, p. 319. Philn., 1805.) 

Mr. Chevalier, 1806, says: “I know from experience that the princi¬ 
pal vein of a limb may be included in the same ligature as the artery with¬ 
out any disadvantage ensuing.” (A Treatise on Gunshot Wounds, 3d 
edition, p. 76. 1806.) 

Professor Jameson, 1827, writing of the arrest of bleeding, remarks: 
“ We have had occasionally, in depraved habits, to tie some of the larger 
veins; we have seen a number of veins ponr out blood freely in such habits, 

1 The Surgical Works of Desault. By X. Bichat. Translated by E. D. Smith, 
M. D. pp. 476. Philadelphia, 1814. 
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and have arrested it by using the crooked needle, by means of which we in¬ 
cluded in nil animal ligature a considerable portion of the surrounding 
structure and our experience warrants ns in saying that no injury will 
a“in using an animal ligature in that way when h found 

liccessarv.” (Philadelphia Medical Recorder, p. 37, vol. 11 lo-T.J 
Baron Larrey, 1829, designedly tied the femoral, the larger bra " cI '' 3 
or the internal saphenous, the brachial, and other vcius for hemorrhage, 
and never witnessed any accident which could be attributed to their in- 
taction. In his thigh amputations, he always tlri thei femora vein 
with the corresponding artery, without once seeing any marks of the pre 
tended phlebitis. “ Wo can thus conOdently include with the artery their 
accompanying veins, no matter how large in spite of the opinions ex¬ 
pressed by some physicians.” ( Clinique Chirurgicale, tome in. pp. 485- 

i8 y)r Zfoin’en, 1S3U, says: “Yet cases will occur, especially in amputa¬ 
tion, where the large veins may, under certain circumstances, be secured 
with a fine ligature, not only without danger, but with advantage , in truth, 
if there were such imminent danger as has been apprehended the needle 
by which the vein was included in the same ligature as the artery before 
the tenaculum came into general use, must have been a most destructive 
instrument: thousands of successful operations, however, nttest the con- 

tra jtf Sabatir.r, 1832, remarks: “We should not hesitate to apply a liga¬ 
ture to a wouuded vein.’” „ - , 3 

M. Sanson, 1835, would not hesitate to ligate when other means failed. 

M. Begin, 1838, teaches that when large veins are divided in operations, 
it is almost invariably necessary to tie both ends.* 

M. Dupuytrcn, 1839, says: “When the vein is nearly or completely 
severed, the ligaturo or compression must be applied between the w ouud 

jl/r. S. Cooper, 1842, writes: “A good deal of blood is sometimes lost 
from the mouths of the lnrger veins, and when they bleed much ill debili¬ 
tated subjects, I think Dr. Ucnncii is right in recommending them to be 
fied 

M. miaton, 1844, says that “the ligature is employed with the same 
success on arteries and veins.” 7 

Mr. Listov, 1846, writes: “Great danger is supposed to accrue from 
the application of ligatures to veins, and the practice is generally avoided; 
an open state of their divided extremities, after suppuration is established, 
is equally, if not more to be avoided.”* . 

M. 3 [algaigne, 1846, says: “All the proceedings applicable to arteries 

are so also to veins.” 9 , , f 

Mr. South, 1841, favors the ligature, and writes: I have tied the fe¬ 
moral vein many times, and in but a single case with ill consequences; t.ie 

« Principles of Military Surgery, p. 151. Philadelphia, 1830. 

* MGdecine Opfiratoire, tome ii. p. 182. Pans, 183: r:. p ._ -.cor. 

s Dictionnaire de M6d. et de Cliirurgie Prat., tome iii. p. 231. ^ n8 ’ 1S3 ^\ . 

* Nouveaux Siemens de Cliirurgie et de Medecine Operatoire, -d edit., vol. l. 

P ’ • Leijoi^Orales^de Clinique Chirurgicale, 2d edit, vol. vi. p. 555. Pans, 1839. 

6 Surgical Dictionary, Amer. edit., p. 04. New York, 184-. 

i Siemens de Pathologie Chirurgicale, vol. i. p. lo4. Pans, 1844. 

» Practical Surgery, 4tli edit., p. 21. London, 1846. 

9 Manual of Operative Surgery, translated by Bnttan, p. 50 Phlla. lo&i. 
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patieut had inflammation and pus in the iliac veins, but as this occasion¬ 
ally happens without a ligature having been applied, it may be questioned 
whether the ligature was the cause of the mischief or not.” 1 * 

Dr. Clielius, 1S47, remarks: “If, however, bleeding from a large vein 
should continue, it is necessary to tie it; in such cases, for instance in am¬ 
putations, in which I have frequently tied large veins, I have never observed 
any symptoms of phlebitis.”* 

Professor Gibson, 1850, is persuaded that the risks of the ligature are 
greatly exaggerated: “ I only mean to imply that there is less danger in 
tying a vein than is commonly imagined. Influenced by this opinion, I 
ventured iu the case I have related above, to tie the internal jugular in two 
places.” 3 

Mr. Skey , 1851, writes: “I believe the reports of the danger conse¬ 
quent on the application of a ligature around a vein to be greatly exag¬ 
gerated. In the case of a puncture, however, we have no reasonable 
alternative bat the ligature, and I know of no evidence of any injurious 
consequences to the vein which would justify us in rejecting it.” 1 

M. Sedillot, 1855. says that if large veins contiuue to bleed, we must 
have recourse to direct and immediate compression, or include them in a 
ligature. 3 6 

M. Picket, 1855, writes: “In very large wounds of the great venous 
trunks we must ligate.” 0 

M. Velpeau, 1856, speaking of hemorrhage from veins of amputated 
limbs, thinks it would be wrong not to tie them : “ The dangers of liga¬ 
ture, upon which so many surgeons have insisted for half a century, are 
shown to be farthest from the truth, and I should not be surprised to find 
that it would prove more advantageous to surround them immediately with 
a ligature, than to leave them free at the bottom of a wound.” 7 

Mr. Macleod, 1858, entertains the same opinion as M. Yelpcau and 
Mr. Liston : “It is a question on which it is difficult to decide whether or 
not, when pus absorption is so common as it was with us, it would not be 
justifiable practice to ligate the chief vein at the time of the operation. 
The views of Air. Travers and others would certainly seem to oppose the 
adoption of such a step, but we have, on the other hand, the evident ab¬ 
sorption of pus into the system by this channel; and, besides, numerous 
cases are on record in which the ligature of a vein has not onl} not been 
followed by evil results, but has absolutely been the apparent cause of pre¬ 
venting inflammation and pus absorption. This is particularly well illus¬ 
trated in a case related by Mr. Johnston, of St. George’s Hospital, in the 
journals of 1857. In that case those vessels which had been tied were free 
both of inflammation and pus, while those not included in ligatures were 
full of pus and ‘ much inflamed.’ ”* 

Mr. Moore, 1860, says: “Pressure is also sufficient to arrest the bleed¬ 
ing from the largest veins divided in amputations; though occasionally, 

1 A System of Surgery, by J. M. Clielius, M. D., translated by J. F. South, 
vol. iii. p. 644. Fliila. 1847. 

1 Ibid., vol. i. p. 353. 

3 Institutes and Practice of Surgery, 8th edit., vol. i. p. 200. Phila. 1850. 

1 Operative Surgery, p. 198. Phila. 1851. 

5 Traitfi de Mfidecine Op6ratoire, 2d edit., vol. ii. p. 193. Paris, 1855. 

6 Traite Pratique d’Anatomic M6dico-Chirurgicale, p. 152. Paris, 1855. 

' Operative Surgery, 4th Amer. edit., vol. ii. p. 2. New York, 1856. 

6 Notes on the Surgery of the War iu the Crimea, p. 395. London, 1853. 
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when the loss of blood may seriously affect the issue of the case, it is wisest 

tb nr th |™iiium 3 , 1802, writes : “ In any case when pressure has failed to 
re-train hemorrhage from a completely dinded vein, a ligature should be 
applied, first fo the lower oriGce, and secondly to die upper one, in 
event of its bleeding from a retrograde circulation. 

Mr. Callender, 1802, in discussing the causes of 
makes use of the following emphatic language: And it often occurs niter 

nc romurked bv Blandin, the veins which accompany small arteries are 
always tied; and we have no right to argue that the ligature of a large 
vein is more likely to be followed by diffosed inflammation of its wall than 
is that of the smaller vessels. Such an assumption cannot be justified. 
Moreover^ ligatures separate from veins, as already shown, without exciting 

h 'nr“Odr/“ g lSG4!says: “ It is self-evident that in those accidents 
wlm£ Son of a vein is practicable, to do it without hesitation and 
without tar, since the danger of exciting phlebitis and pymmia by ligat- 
in" a vein is an exploded doctrine with surgeons. . « __ 

Mr Sollu 1865 writes: “I can state, from the experience of more 

follow the use of the ligature, and a fatal result the sequence, if not the 

CO T™Sr 0 18 e 5 P "hat all the measures for restraining hemor¬ 
rhage fromarterira are applicable to the veins, and that the appl.catton of 

the ligature to the veins is free from danger. . . 

Professor Gross, 1300, says: “ Great prejudice exists apinst ligating 

veins, but experience has shown that the fears that arc entertain P 

this subject are, if not entirely ill-founded, greatly exaggerated The lar 
west v“his as the internal jngular and femoral, have repeatedly been tied 
^b Ympmdty i have myself never hesitated to adopt tins treatment 

when occasion seemed to demand it”' f _ 

Authors of the Nineteenth Century Opposed to the L m^nof l eins. 

M Roux 1813 states that “if compression is insufficient to arrest too 
hemorrhage, it will be necessary to ligate the vein, an event, when prac 

tised, even more to be feared.”* . . . 

Mr. Travers, 1318, is opposed to tying veins, as it S , 

rise to a diffused and fatal inflammation of the inner ; 

Mr Allan, 1821, has seen the axillary vein cut and ligated in two in 
stances of removal of tumours from the axilla. In oncofthfoe deathe- 
sued, on which account, he says: “I apprehend that the ligature should 

' A System of Sergey, edited by T. Holmes, vol. i. p. 695. 18S °- 

■ Costello's Cyclopedia of Practical Surgery vol. 11. p. 5 - 3 - London, 18b 
s A System of Surgery, by T. Holmes vol. ill- p. 30j. Loudon, 186.. 

* Handbucli der KriegscUirargie, p. t»9. Leipzig, 1SW. 

Sc?refA7 g ^ia 2 I^n^cie.Un Chirurgie. Kedigirt von Prof, 
Yon Pitha und Billroth, vol. i. p. 160. Erlangen, 1805. 
i A System of Surgery, 4th edit., vol. i. p. 511. Phila. 1866. 

* llouveaux fildmens do Slddecino Opdratoire, vol. i. p. 249. Pans, 1816. 

3 Loc. cit., ut ante. 
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never be employed in wounds of the veins; more especially as the hemor¬ 
rhage may always be easily suppressed by compression, either without or 
within the wound.” 1 

M. Lisfranc, 1845, has seen ligation of veins so often followed by phle¬ 
bitis that he is very doubtful of the safety of the operation. 8 

^ r . ls P’ 1847, speaking of division of the veins, says: “Dangerous 
and fatal hemorrhage will sometimes take place from this cause, and it is 
occasionally necessary to have recourse to the ligature. It must be recol¬ 
lected however, that the veins are more prone to diffused inflammation 
than the arteries, and on this account the use of the ligature should be 
avoided if possible.” 3 

,. ¥*• 1859, is opposed to the nsual manner of ligating a vein by 

division of its outer coat, lest the dangerous irritation of its lining inera- 
brane be increased, and he proposes flat ligatures to approximate the sides 
of the vessels, which are to be removed in a few hours, or at the first 
dressing. (Op. cit., p. 369.) 

Dr. Gunther, 1859, believes the ligation of large veins to be injurious, 
as it may excite phlebitis, and, through it, pyretnia. 4 

Dr. Langenbcck, 1860, evidently thinks the ligature is to lie avoided 
whenever it is possible, particularly in crowded hospitals, where the dan¬ 
ger from thrombosis and pyiemin is increased; although he has narrated 
three examples of the procedure as applied to the internal jugular vein, 
he would, as a rule, avoid it. (Op. cit.) 

Mr. Porter, 1863, says : " Surgeons in this country are not favourable to 
the practice of ligaturing a vein, although having the sanction of such 
authorities as Hey, Desault, and Hennen. The dangerous, and sometimes 
fatal phlebitis, following such procedure, has given us a wholesome dread 
of tying or in any way inflicting injury on these vessels.” 3 

P,P er ’ 1864, writes: “By every means in onr power, we ought to 
avoid ueligation of a vein. For, as will afterwards be seen, a form of 
phlebitis ensues, which, especially in its higher grade, is apt to spread ; and, 
therefore, it need be no matter of surprise to find the very worst results of 
that disease supervening on the application of a ligature to a vein.” 8 

Dnchsen, 1864, says: “If the vein be one of considerable size, as 
the internal jugular; or if it be so situated that pressure cannot be brought 
to bear on it, it may require the application of a ligature; but this should, 
if possible, always be avoided, inasmuch as it is apt to occasion dangerous 
inflaramatiou of the vessel.” 7 

1804, is much opposed to the ligature, and remarks: 

Snfhce it to say that I have lost all my patients from pytemia in whom I, 
and other snrgeons iu my preseuce, have been compelled to tie the femoral 
or axillary veins.” 3 

It thus appears that there is a great difference of opinion among 
lg , 0][ A System of Pathological and Operative Surgery, vol. ii. p. 432. Edinburgh, 

2 Precis de Modecine Operatoire, vol. i. p. 94. Paris. 1845. 

3 Op. cit., p. 334. 

4 Lehre von den Blutigen Operationen am Menschlichen Korper. Ersto Abthei- 
l an St P- 55. Leipzig und Heidelberg, 1859. 

5 Dublin Quarterly Journal, Nov. 1863, p. 269. 

6 A System of Surgery, p. 229. Edinburgh, 1864. 

1 Science and Art of Surgery, p. 154. London, 1864. 

8 GrundzQge der Allgemeinen Kriegschirurgie, p. 440. Leipzig, 1S64. 
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the authors whom we have mentioned as to the applicability of the liga¬ 
ture for the suppression of venous hemorrhage. The majority are in 
favour of the procedure, and the list might be largely increased, if we were 
to include those who advocate the operation in cases where compression is 
inapplicable, or death seems to be impending from alarming loss of blood. 
This difference of opinion may be due, in some measure, to an imperfect 
examination of the subject, very slight experience, or to prejudices in 
favour of or opposed to the procedure. The true reason, however, seems 
to depend upon a difference of sentiment in regard to the cause of pymmiu, 
which accident those authors, who are opposed to tile measure, appear to 
fear most. The dangers of a fatal issue from this cause are, I am fully 
convinced, from a very extended investigation of the cases of ligation of 
veins, very greatly exaggerated, and I am sure that the surgeons who con¬ 
sider this accident ns the most frequent cause of death, have either not 
examined the subject, or, at best, only very superficially, exhibiting that 
tendency, unfortunately too often seen to the detriment of the progress of 
science, in our profession, to adopt the opinions of men who justly hold 
a prominent position. 

Phlebitis and Pyaemia as assumed Dangers .—It is not my purpose to 
enter into uny extended inquiry into the various theories of the pathology 
of pyimnia, as the investigation of the subject would require too much 
space, and would be out of place. Suffice it to say that I regard the affec¬ 
tion known as pyamiia as a zymotic disease, having for its exciting cause 
a vitiated condition of the blood, due to the introduction of a septic poison 
into the system, which may be called into action, and evince its peculiar 
phenomena from a great variety of secondary causes. It is just on this 
point that authors arc not agreed, and it must, therefore, be expected that 
as long as primary phlebitis is held by many surgeons to be the cause of 
pytemin, instead of the effect, just so long will they withhold the ligature 
for fear of exciting diffused or purulent phlebitis. The healthy, or adhe¬ 
sive inflammation of Mr. Hunter, such as is produced by the ligature, 
is an unimportant and perfectly innocent affection, just as necessary to the 
closure of a wounded or tied vein, as to the same conditions of an artery. 
The inflammatory action has for its object the formation of a clot and its 
adhesion to the inner wall or the vessel; and even when it oversteps this 
limit, it is often seen to be circumscribed by deposits of lymph, giving rise 
to an abscess within the walls of the vessel, which is thns cut off from the 
general circulation. I cannot agree with Mr. Travers, Mr. Callender, and 
other observers, that the thread acts “without exciting inflammatory 
changes.” How else are we to account for the injection and redness of the 
outer coats, the deposition ... serum and lymph, the death of the portion of 
the vessel included in the ligature, and its subsequent separation by ulcerative 
action ? If these authors mean to confine their statements to the lining 
membrane of the vein, I think they are correct, as numerous observations 
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and experiments have proved that it is difficult to produce marks of inflam¬ 
matory action in that tunic. It may then be concluded that the changes 
take place in the external cellular tunic, and to a lesser degree in the mid¬ 
dle coat, with, as Dr. Mackenzie thinks, an irritated state of the lining 
membrane. 

Assuming, then, that unhealthy or suppurative phlebitis and its secondary 
effects depend upon a vitiated state of the blood, we are able to appreciate 
how it is that those affections may follow various dissimilar injuries, and 
reconcile the infrequency of their occurrence after operations involving 
the venous system. The dangers are not to be looked fyr when the 
general condition of the system of the individual is good, and when the 
walls of the vessels are in a healthy state; but they may be anticipated in 
enfeebled and broken-down constitutions, more particularly when the coats 
of the vessels are abnormally changed. Upon such a class of persons 
operative procedures should, therefore, if possible, be avoided. 

The causes which predispose to the occurrence of phlebitis and pymmia 
are those which favour the development of an enfeebled condition of the 
system, and a vitiated state of the blood, which shows a tendency to coagu¬ 
late in the vessels. Thus bad food, exposure and scurvy, peculiar states 
of the atmosphere, the impure air of crowded hospitals, the puerperal 
state in feeble and nervous women, and certain protracted diseases, as 
gangrene, phthisis, Bright’s disease of the kidney, and typhoid fever, 
strongly favour their occurrence. Of the traumatic causes, the most common 
are operations upon the bones and joints, injuries of the head, the shock 
and exhaustion following profuse loss of blood in surgical operations, and 
serious and extensive injuries. The extension of unhealthy inflamma¬ 
tion from lacerated wounds, comminuted fractures, and wounds made in 
operative procedures, from the slightest puncture, os that made in phle¬ 
botomy, to the largest incisions, also favour their development Mr. 
Guthrie considered that pyreraia was the most frequent cause of death 
after amputation. It may also arise from, an abscess discharging its 
contents into an ulcerated vein, several examples of which accident con¬ 
nected with the internal jugular vein, are on record. In a very interesting 
paper entitled A Pathological 'Inquiry into the Secondary Effects of In¬ 
flammation of the Veins, Mr. Arnott has narrated ten fatal cases of 
pyaimia following venesection ; two from wound of the femoral vein in the 
operation for popliteal aneurism; one after division, and one after excision 
of a portion of a varicose vein; and three after thigh amputations, in 
only one of which was a ligature applied to the femoral vein. The post¬ 
mortem examinations showed pus, or pus with lymph, in the vessel in four¬ 
teen instances; in two lymph was present, but no mention is made of pus; 
and in one neither fluid was apparent. Pyiemia and metastatic abscesses 
were also the causes of death in thirty-seven cases of injury of the head, 
the majority of which were attended with fracture or loss of portions of 
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the bone. Mr. Amott, therefore, concludes that “these considerations 
show that the secondary effects of phlebitis are connected with a vitiated 
state of the circulating Qnid; a further proof of which may be found in 
the yellow colour of the skin, so constantly observed in cases of this 
disease.” 1 

An altered state of the blood, and not the existence of primary phlebitis, 
must then be regarded as the starting point of these morbid changes; and 
in idiopathic cases the spontaneous coagulation of the blood gives rise to 
secondary phlebitis and to mestnstntic abscesses in the different tissues and 
organs of the body. By the application of a ligature to a vein, or in any 
of the operations for varicose veius, either by caustics, compression, or by 
subcutaneous ligation or division, we cause a coagulura to form as a result 
of mechanical irritation of the vessel itself; and coagula also form when¬ 
ever a vein is partially or completely divided, without the application of a 
thread. Upon the quality of these concretions will depend the issue of 
each case. Thus tf the fibrin be deposited from an impoverished or morbidly 
altered blood, these clots will soften and become broken down into a puri- 
forrn fluid, which will give rise to a train of symptoms denotive of the 
occurrence of pysemia, or of acute phlebitis. From the fact of the disinte¬ 
gration commencing at the centre of the clots, additional evidence is 
afforded of the blood, and not of the walls of the vein, being the origin of 
the disease. If, on the other baud, the clot be the result of irritation of 
a vein occurring in a person in whom the circulating fluid is healthy, the 
worst event that can follow will be simple obstruction or obliteration of 
the cavity of the vessel. 

The Ligature, if properly applied, not the Cause of Pysemia .— 
The most common predisposing causes of pymmia are the slight puncture 
made by the lancet in venesection, the extension of inflammation from 
unhealthy stumps and wounds into open veins, and operations on the 
veins and on the bones in which the venous orifices are patulous. The 
ligature has also been accused of being productive of the same occurrence, 
and it, therefore, becomes a very important inquiry whether it has any 
agency in the mortality of operations. From the preceding considerations 
of the pathology of phlebitis—and for further information on this subject, 
the very interesting work of Mr. Henry Lee,* and the contributions of Mr. 
G. W. Callender,* may be consulted—it is seen that the formation of a clot is 
sometimes the consequence and sometimes the cause of phlebitis, the former 
depending on a vitiated blood, the latter on irritation of the vessels; and 
that the subsequent changes in the clot determine the morbid phenomena. 
It is not, however, to be inferred that the coagula are always necessary 

* Medico-Chirurgical Transactions, vol. xr. p. Cl. London, 1S29. 

* On Diseases of tlie Veins, Htemorrhoidal Tumours, and other Affections of the 
Rectum. Second edition. London, Churchill, 1S66. 

i A System of Surgery. Edited by T. Ilolmes, vols. i. iii. London, 1S60-18G2. 
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to the production of pytemia, or the healing process of wounded veins, 
since they are sometimes altogether absent. The clot of a ligated vein is 
more delicate and smaller than that of a divided vein, and it is the exten¬ 
sion of the clot into the latter that so often proves the source of pytemia 
after amputations. After n very careful examination of the whole sub¬ 
ject, I do not hesitate to stale that the occurrence of pytemia, when of 
traumatic origin, is due to the wound of the vessel itself, and not to the 
ligature; that a predisposition to the disease, or, rather, a peculiar morbid 
condition of the blood, is necessary for its development; and that when 
that predisposition exists, the affection may show itself whether the vein 
has been tied or not: in other words, when the coals of the vessel are 
healthy, and the condition of the blood is normal, the ligature is never the 
starting-point of pyaemia. 

In making this assertion—the “exploded doctrine” of Dr. Neudiirfer— 
I am aware that I shall meet with much opposition, and be expected to 
support my views by facts. By referring to “Table No. I.” “ Fatal Cases 
of Wounds of the Internal Jugular Tein,” it will be seen that twelve 
cases were fata! secondarily, five from hemorrhage, five from pyaemia, and 
two from other causes, and that in none of the cases was any mode of 
treatment adopted, much less the ligature. On referring to “Tables II. and 
ni.” it will be seen that the same vein was ligated in forty-one instances, 
and that the deductions are based on forty cases, in which the results nro 
known. Death is referable to the employment of the ligature in five cases 
only, and of these four were carried off by secondary hemorrhage, and but 
one by pyaemia, and in that case no post-mortem examination was held, 
so that it really proves nothing. Let it be added that the ligature was 
required in all the cases to prevent death cither from the loss of blood or 
from the introduction of air, and that the vein was wounded in twenty-eight 
of the cases in the removal of tumours of the neck. May it not, then, fairly 
be concluded that the ligature had nothing to do with the fatal ease of 
pymmia, but that the operation itself was the cause of death ; showing the 
very remarkable result of mortality from pymmia in the extirpation of 
tumours of the neck of only 3.57 per cent 

I have also collected fifteen cases of ligation of the axillary vein, and 
twenty of the external jugular—and the list conld have been much extended 

_without one death from pytemia. The conclusion has, therefore, been 

forced upon me that the ligature must be excluded from the category of 
the predisposing causes of pyaemia. 

The Ligature as a Means of Preventing the Extension of Unhealthy 
Inflammation .—On reviewing the opinions of the authors not opposed to 
tying veins, one cannot fail to be struck with certain expressions showing 
thnt the ligature is not only not to be avoided, but that its use is indicated, 
when pytemia prevails epidemically, or when the elements of that affection 
are supposed to pre-exist in the system of the individual. Dr. Heunen 
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states that large reins may be tied, not only without danger, bnt with ad¬ 
vantage After suppuration of a wonnd had taken place, Mr. Liston 
fcared°an open state of the divided extremities of veins much more than 
when a thread had been applied. M. Velpeau says that he would not be 
surprised to Dud that it would prove more advantageous to surround the 
divided veins immediately with a ligature than to leave them open at the 
bottom of a wonnd. Mr. Mncleod, writing of the mortality of amputated 
cases from pymmia in the Crimea, questions whether it would not be better 
to tic the chief vein of amputated limbs, to prevent the evident absorption 
of pns by that channel. Numerous recorded cases, he remarks, show not 
only no ill effects from the procedure, bnt that it has absolutely been the 
apparent cause of preventing inflammation and the absorption of pus. The 
frequency or pyrnmia after amputation is attested by the experience of all 
surgeons. Mr. Bryant gives it ns the cause of death in 42 per cent, of 
all fntal cases of amputations, and in 10 per cent, of all amputations, 
the observations having been based upon 300 cases.* If the changes 
preceding the appearance of the signs of systemic infection arc to be 
looked for in the clot in the interior of the vessel, it is of primary import¬ 
ance to induce a coagulum of small size. The clot which extends into 
the open extremity of a divided vein of a stump is larger than that pro¬ 
duced by the application of a ligature, so that the latter expedient 
would seem to be indicated. This is particularly well seen in tho caso of 
Air. Johnston, qnoted bv Mr. Macleod, in which “ those vessels which had 
been tied were free both 'of inflammation and pus, while those not included 
in ligatures were full of pus and much inflamed. 

The extension of local inflammation to neighbouring veins when a liga¬ 
ture 1ms not been used is well shown in the table or fatal wounds of the 
internal jugular vein, before referred to. rymmia was the cause of death 
in 25 per cent, of all the cases, and in 41.6G per cent, of all the cases 
secondarily fntal. In all, abscesses had formed about tho sheath of tho 
vessels. In Case XIV. the small veins in the neighbourhood of the abscess 
were filled with broken-down coagula. *In Case XVI. there was an abscess 
of six ounces’ capacity between the vertebral column and the sheath of the 
vessels and the vein showed marks of high inflammatory action. An 
abscess had also formed in Case XVII. behind the vessels, and the post¬ 
mortem inspection on the fifteenth day after the injury indicated a round 
opening in the internal jugular vein, two lines in diameter, nnd the cavity of 
the vessel occupied by a broken-down clot. It is proper to add that in 
this case M. Tncheron would have applied a ligature, had it been possiblo 
to do so. In Case XVIII. the wonnd was open, the coats of the vein were 
infiltrated with lymph, and the interior filled with fibrin, while the neigh¬ 
bouring veins showed the effects of phlebitis. By contrasting these cases 

> 11 On the Causes of Death after Amputation.” Medico-Chirnrgical Transactions, 
vol. xxiv. 2d Series. London, 1859. 
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in which the ligature was withheld with those in which the jugular vein 
was tied, it may fairly be assumed that the ligature may prevent diffused 
inflammation of the tcalls of a vein and the phenomena included under 
the general term of pyaemia. 

In the preceding considerations, which refer to the safety or the ligature 
when properly applied, I hnve endeavonred to show that venous dcligation 
is not to be avoided from the fear of exciting pytemia. I have now to con¬ 
sider some of the causes which may produce that affection, under unfavour¬ 
able circumstances, in the case of the internal jugular vein. 

The Ligature Improperly Applied as a Cause of Diffused Phlebi¬ 
tis .—In the operation for aneurism it occasionally happens that the 
accompanying vein is transfixed by the aneurism needle, nnd if the mistake 
be not discovered, and the ligature withdrawn nnd applied at another 
point, it will act ns a seton within the cavity of the vessel, and induce 
the train of symptoms referable to diffused phlebitis and the production 
of systemic infection. A number of sucb fatal cases are on record, in 
which the femoral vein lias been pierced in the Hunterian operation for 
popliteal aneurism. The following cases of death from wounds of the in¬ 
ternal jugular vein were evidently due to this accident producing pymmin, 
although it is not so stated by Mr. Arnott in his paper “ Ou the Se¬ 
condary Effects of Inflammation of the Veins," before mentioned, nor by 
Professor Van Bnren, of New York, in the second case. 

Case I. — “ A yonng man had a ligature placed on the left carotid artery Tor 
an nneurismul disease of one of its temporal branches. Considerable difficulty 
was experienced m passing the needle round the vessel. Venous hemorrliacc 
took place during the operation, recurred at night, and occasionally afterwards, 
for nine or ten days. On the fifth day after the operation, the patient had a 
severe rigor, succeeded by heat of skin and general febrile symptoms. These 
increased, the pulse rose to 120, and the constitutional disturbance assumed n 
very violent character. About the tenth day, the vision of the left eye became 
impaired, and was quickly lost, the pupil was contracted, the iris immovable, 
and the cornea had a somewhat hazy appearance: efTusion took place under the 
conjunctiva, and the eyelids were greatly swollen, giving the appearance of the 
globe being much protruded; at the same time, there was a degree of deafness 
considerable stupor, with occasional'slight delirium. In the course of a few 
days the coats of the eye sloughed at the upper part, and its contents were 
evacuated. Whilst these changes were occurring in the eye, collections of 
matter formed without pain in different parts of the body, on both shoulders 
above the insertion of the deltoid muscles, over the sacrum, «fcc. The constitu¬ 
tional disturbance abated, the collapsed eye healed over, but he never recovered 
lus health. I* ive months subsequently he died, labouring under lumbar abscess 
and worn out by hectic. On examination of the body, at which 1 was present' 
a portion of the j'ugnlar vein, to the extent of two inches, was found wantin'** 
the upper and under extremities being shrunk, ligamentous, and gradually lost 
in the cellular substance. On opening the head, pus was found effused in great 
quantity between the tunica arachnoidea and pia mater, along the base of the 
brain, and the whole length of the spinal cord. The inter-muscular cellular 
substance of the loins was loaded with pus. The viscera of the abdomen and 
chest were not examined.” 

Case II.—A man, twenty-five years or age, entered Ike New York Hospital, 
with exophthalmia of the right eye, due to a pulsating encephaloid tumour of 
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„,nn On the 10th of Mnv, 1857. Professor Van Boren tied the primitive 
caratU arte” and for a Uek^verv symptom promised well. On the eighth 
dov severe rigors occurred, followed by quick pulse, hot skm, sweats prostra¬ 
tion and other evidences of pyrnmia. The wound opened, and a thick, chocolate- 
colonred fluid was discharged, with occasional expulsion of large clots of blood 
on coughing. This continued until the death of the patient on the thirteenth 
ilav after the operation. On examination of the body, the wound presented a 
cavity of almost double its original extent; its walls were formed by dark sloughy 
tissue “ and at its bottom the ligature was found still slightly attached to what 
seemed to be a portion of the sheath of the vessels, the carotid artery having 
been entirely cut through, and its divided extremities retracted from each other 
io the distance or three-fourths of an inch.” The artery was closed at both 
extremities, but ■' at a point opposite to the attachment of the ligature, nnd hr 
the space or an inch in extent, the internal jugular vein was open, so that‘he 
handle of the scalpel could bo readily passed into the vessel upward and down¬ 
ward- its coats having been destroyed throughout nearly hair of its clrcnm- 
fbrcnic by ulceration or sloughing." This lesion explained the symptoms of 
pvremia, nnd the source of the discharge of clotted blood. On examining the 
thoracic viscera, several nhscesscs as large as hnghsh walnuts were found in 
{heSubstance of each of the lungs, and a'number of smaller ones on their 
surface.” (iVeio Turk Journal of Medicine, J nly, 18ai. p. -18.) 

The mere Exposure of a Vein as a Cause of Diffused Fhlebilis— An¬ 
other occurrence, fortunately infrequent, which may give rise to diffused 
phlebitis or pytemia, is the laying bare of large deep veins, without any 
injury whntever to their coats, or the production of a mere bruise. On 
this subject, M. Broca, referring to the dangers of the operation for aneu- 
risra, writes:— 

“Another accident, less frequent, bnt more serions than secondary hemorrhage, 
is purulent phlebitis of the vein which accompanies the ligated artery. Thu, 
vein, often bruised during the operation, remains denuded at the bot om of a 
wound in which suppuration is almost inevitable, and it is easy to understand 
under such circumstances, that it frequently becomes inflamed. Phlebitis is a 
very serious complication in itself, and much more so in the present case, be¬ 
cause it is generally seated in a very large vein. ^ hen lt 1 bc ^ oin !; s .P“™K^ 
rives rise to a purulent infection which is soon fatal: and when it is limited to 
obliteration of the vein by clots, it opposes to the circulation of the limb, already 
compromised by ligature of the artery, a new obstacle, which favours the pro¬ 
duction of gangrene.” (Des Aniurysincs el de leur Tradement, p. 4<8. Pans, 

18 A case, of which the following is an abstract, demonstrating the truth of the 
remarks ofM. Broca is narrated by Pr. James R. Wood, of New York, in his 
verv interesting paper, “ On Ligature of the Common Carotid Artery. Pro¬ 
fessor Post tied the common carotid for a large subcutaneous erectile tumour of 
the cheek. “In opening the sheath of the vessels, the deep jugular vein was 
not exposed. The patient appeared to be doing well for several days after the 
operation, after which he had rigors, with low delinum and irritative fever. He 
died, as nearly as I recollect, about the eighteenth day after the operation 
On making the autopsy, the deep jugular vein accompanying the artery which 
had been tied, was found inflamed with pus in its cavity. {New Tork Journal 
of Medicine , July, 1857, p. 42.) 

The following cases, presenting remarkable points of similarity, also 
bear directly upon the observations of M. Broca:— 

Cask I._Professor J. C. Warren, of Boston, removed the right clavicle for 
OBteo-sarcnma. The sabclavian vein was exposed in the whole extent of its 
conrsc, as was also the lower third of the internal jagnlnr. On the thirteenth 
day, the patient was seized with chills, the pulse rose from 80 to 11-, he suffered 
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from great nervous agitation, and was slightly delirious. Death ensued on the 
28th day. The post-mortem inspection showed the subclavian and jugular veins 
and the upper portions of the axillary and cephalic veins blocked up with 
firmly adherent coagula. The right pleural apex corresponding with the wound 
was covered with lymph, but the membrane was uninjured. The lower edge 
of the right lung was also the seat of lymph deposits, and the effusion was more 
considerable on the left side, with two or three snots nearly an inch in dia¬ 
meter, in the substance of the lung. The left pleural sac contained sanguinolent 
fluid. (American Journal of the Medical Sciences, Nov. 1833, p. IT.) 

Case II. — Professor Langenbeck removed the left clavicle for fibroid disease. 
The subclavian and internal jugular veins were exposed, and the former vessel 
was dissected off with difficulty. On the third day the patient, after a bad 
night, was seized with chills, and the pulse rose to 130. On the fifth day he 
was very restless, the intellect was clouded, the respiration short and quick, and 
he rapidly sank. The internal jugular vein was found to be occupied by a long, 
slightly adherent thrombus. The left pleura was not wounded during the opera¬ 
tion, but was thickened by yellowish gray effused lymph, and the sac contained 
a very copious lymph exudation. (Arch, fur Klimschc Chirurgie. Band I. p. 
8. Berlin, I860.) 

The True Danger from Ligating a Large Vein .—It is to be observed 
from the foregoing remarks that I have endeavoured to place the subject 
of venous deligation in its proper light, and demand for the ligature the 
same recognized position as a venous hemostatic agent, that it has acquired 
for the arrest of arterial hemorrhage. I have also, I think, adduced suf¬ 
ficient evidence, based upon tying the largest vein in the system to 
which surgical remedies are applicable, to prove that the fears of the 
production of diffused phlebitis, so much insisted upon by some authors, 
and so readily acquiesced in by a portion of the profession, are groundless. 

I have showu that pymmia has resulted in but one case of the extirpation 
of a tumour of the neck in which the internal jugular vein was tied, and 
that the vein has been tied forty-one times; and also that pymmia has fol¬ 
lowed five wounds of the internal jugular, for which there was either no 
treatment adopted, or the plan of treatment is not mentioned; that the 
same affection carried off two cases in which the vein had been transfixed 
by the thread in tying the common carotid artery; and, finally, that it 
was the cause of death in three operations in which the vein was simply 
exposed, a thrombus being present iu the vessel in every one. 

Since, then, pysemia is not to be regarded as a cause of death after tying 
a vein, it may be asked what is the real danger attending the procedure ? 
To this I answer it is precisely the same as that which results from 
arterial ligation, namely, secondary hemorrhage, coming on about the 
time of the separation of the thread. So preoccupied do authors appear to 
have been with the assumed danger of diffused phlebitis that they have not 
eveu mentioned secondary hemorrhage as a cause of death, and I was my¬ 
self not at all aware of its frequency as a source of mortality, until I under¬ 
took the present investigation, which shows it to be eighty per cent, of all 
the fatal cases referable to the ligature. 

The other dangers and inconveniences from tying veins are connected 
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the state of the collateral circulation, and include gangrene below the 
l”ga ure, apoplexy, softening of the brain, and other cerebral 
V rderf md™a and dropsical effusions. The head affect,one will be 
alluded t'o in this paper, while the other dangers will be cons,dered at a 
future time- 

Wounds of the Inteunal Jugular VEix-The internal jugular vein, 
continuous above with the lateral sinus collects the 

of the cranium and the greater part of the head and neck. At ,ts ongin 
thercisTdilatation, known as the siuns of the ve.n, and,t tshereclosdy 
adherent to the jugular fossa. Opposite the larynx its capacity is the 
greatest the enlargement being the consequence of its having received 
several large branches; and it becomes somewhat contracted below, where 
u cities-into the innominate vein. Upon its anatom,cu structure and 
relations, therefore, will depend the gravity of wounds inflicted upon it 
The walls of the vessel are comparatively thin, its capacity is large, 
the flow of blood through it is influenced by gravitation and by the absence 
of valves, so that there will be considerable regurgitation below. 

If the vessel be divided in the inferior third of its course, the orifices wil 
remain open, and its walls not collapse, owing to their connection with 
the deep cervical fascia, and here the danger to life from reflux bleeding 
and from the introduction of air, is greatest, the hemorrhage being more 
copious from the central or cardiac cud during natural expiration, and 
during the convulsive motions of the expiratory muscles as in crying, 

L ng, and coughing. The introduction of a,r will take place during 
inspiration. Division of the vessel in its middle and upper thirds ,s not 
attended with equal danger, as the influence of the respiratory movements 
is not as much felt, and the walls of the ven have a tendency to fall 
together. Hemorrhage in these cases will occur from the peripheral or 
distal divided cud, little, or no blood at all, flowing from the central 

CI Should the vessel be injured near the base of the skull, fatal bleeding 
will ensue, provided there be a free external outlet; a recovery from a 
wound in this situation has not been recorded. It should also be taken 
into consideration that this vein, in common with the venous system at 
large, possesses very feeble contractile powers; and also that the capacity 
of the veins increases with age; so that, if wounded, the loss of blood 
will be greater in old persons and in debilitated constitutions, as ,n these 
conditions the capacity of the veins is much increased, whilst the arterial 
capacity is in a corresponding degree diminished. - 

Prom the above considerations it is to be ohservod that wounds of the 
internal jugular vein must be classed among the most dangerous and fatal 
of accidents. Provided there be a free external opening for the escape of 
blood, they are equally as formidable as corresponding injunes of the 
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carotid artery. In the latter case, should instantaueons death not ensue, 
the formation of a protective clot will be favoured by a state of syncope 
and by the contraction and retraction of the coats of the vessel. In the 
case of the jugular vein, fainting does not very materially assist coagula¬ 
tion, and the vessel does not contract Add to this the dangers to life 
from the aspiration of air, the occurrence of phlebitis and pyajmia, with the 
following results, and my statement will prove to be correct. Cases of 
recovery from gunshot injury of the carotid artery are on record; but I 
have been unable to find a single example of similar lesion of the internal 
jugular vein attended with so happy a result. On the contrary, all the 
cases have proved fatal; 62.5 per cent from secondary hemorrhage, 25 per 
cent from pymmia, and 12.5 per cent from primary hemorrhage. All 
incised or puuctured wounds, not made by surgeons in ojxn’ations, have 
likewise ended in death; 50 per cent, from primary hemorrhage, and 50 
per cent, from pymmia. Of suicidal wounds there are eight examples, with 
two deaths and six recoveries; but of the latter, the ligature was employed 
in four, compression in two. The aspiration of air was the cause of death 
iu four cases; the results of all other cases will be given under the head of 
treatment 

Wounds of the internal jugular do not differ from wounds in other 
tissues as regards the weapous with which they are inflicted, and may be 
incised, contused, punctured, lacerated, or gunshot. They are most com¬ 
monly made by the surgeon in the extirpation of tumours of the neck; as 
in many of these cases the vein will be found to be intimately attached to 
the morbid growth, or imbedded in it, or displaced from its normal position, 
thus rendering it very liable to be opened. If the precaution be not taken 
to tie or compress the wounded vein, alarming hemorrhage, or death from 
the introduction of air, may ensue. Any one who has been unlucky enough 
to puncture or divide the vessel, cannot have failed to have been struck by 
the copious and embarrassing bleeding, and the difficulties of applying a 
ligature, particularly in the upper part of the neck. 

Injuries of this vessel have occupied the attention of surgeons from time 
immemorial; and yet it is strange how few cases have been reported. 
Paulus jEgineta treats of them. Ambrose Pare, in his Chapter on “ Wounds 
of the Neck,” written upwards of three hundred years ago, says:— 

“ Celles des veines jugulaires et arteres carotidcs, cstans grandes, sont mor- 
telles, pource qu’elles ne peuvent cstre estreintes et comprimfies par ligatures, a 
cause quo le col ne pent estre fort serrC*, qui Ton ne sulToquast ie malade: au 
moyen de quoy s’ensuit un flux de saug, qui est cause de niort.” (Oeuvres Com¬ 
putes d'Ambrose Fart. Par J. F. Malgaigne. Yol. ii. p. 90. Paris, 1840.) 

And yet Par6 narrates three cures by compression, which will be given 
iu their proper place. 

Dr. Hennen, treating of injuries of the neck, uses the following 
language:— 



1867.] Gross, Wounds of the Internal Jugular Vein. 37 

ii r om ;i savin" anything on wounds of the jugulars. or carotids ; gunshot 
oneninsTof them I hold ta be so universally fatal that any exceptions may be 
looked upon as merely serving to confirm the general rale. (Principle of Mili¬ 
tary Surgery, p. 286. Phila., 1830.) 

As I lmve shown, Dr. Hcnnen was perfectly correct in this opinion; but 
the statement of Professor Boyer is remnrknhle• 

“ When the large veins of the thoracic or abdominal cavities and the internal 
incul ir are wonnded, the injury is beyond the resources of art and the patient 
J .,:~ of hemorrhage. Death has also supervened in the cases in which the 
Internal jugular has been tied.” [Traitt lies Maladies Clururgicales, 5th edit, 
vol. ii. p. 422. Paris, 18-15.) 

The above statement of Professsor Boyer—and it occupies about as much 
space as authors generally devote to this injury-is perfectly gratuitous, and 
liable to mislead the reader. It is the more astonishing, as, at the time the 
sentence was written, not less than fifteen successful cases of ligation of the 
internal jngular had been reported, as well as several cures by compression. 

The following fatnl cases, in which no treatment was employed, or the 
treatment is not mentioned, are separated into different classes for greater 
convenience of reference. 

I. Cases of Death from Primary Hemorrhage .—The number of re- 
corded cases of dentil from primary hemorrhage is very small, the following 
being the only ones that I have been able to discover 
n.nF T_M Yallfic saw a soldierwho hud been stabbed in the neck, the right 

“ Sd 'uni? 

(Gazette M6dicale . p. 267. 183 4 .) 

Casf II —Mr. Bryant reported to the Pathological Society of London the 
race of a eirl nine vears of age, who. one hou^previous to her admission into 
Onv’s Hospital Nov. 1st, 1850, whilst carrying a chamber utensil in her hand, 
Sd S reii on the broken china. She" bled freely at the time, and no 
other means than the application of adhesive plaster had been adopted. On 
admission she was pulscIL and dying. There, was a tort. 
rirrht Ride of the neck, one inch long and one inch external to the tbyroiu car 
Ilfage Thera no Weeding, but the child died in five minutes On inspec¬ 
tion it was found that the sharp edge of the broken china had made » d ““ V- 
shaped incision of the outer wall of the internal jugular one-fourth of an inch 
in extent. (Trans, of Path. Sac. of London, voh vm. p. 101. 18.n.) 

Casa III —“ During the summer or 1859. one of the inmates of St. George’s 
Hosnital committed suicide bv cutting her throat. She was almost immediate y 
scen P by the house surgeon, but had already ceased to breathe, and was qmte 

1 It may here be remarked that some cases of ligation of the internal jugular 
vein have been incorrectly reported. Thus SI. Velpeau gives Professor Miller of 
Kentucky, the credit of having cured a patient by the ligature; whereas that 
gentleman ligated the primitive carotid and suppressed the venons hemorrhage 
by compression. Professor Henry Smith, of this city, states, in his work on sur¬ 
gery, that the late Dr. Randolph tied the internal jngular during the extirpation 
of the parotid gland. The external jugular was the vessel involved. I have been 
very careful to avoid such emus by referriug to the original reports, which have 
in most instances been accessible. 
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pulseless. There was a deep gash in her throat, dividing the left common carotid 
artery, and wounding both internal jugnlar veins.” (Mr. Henry Gray. Holmes’ 
bystem of Surgery, vol. ii. p. 277. London, 1861.) 

Case IV.—Mr. Samuel Cooper has recorded a remarkable and unique case of 
death from primary subcutaneous hemorrhage. The patient, a soldier, had been 
shot, the ball entering behind the mastoid process, and passing downwards and 
forwards towards the sternum. The internal jugular was divided; the man lived 
for more than an hour, but was suffocated by the pressure of the large mass of 
extravosated blood on the trachea. ( First Lines of the Practice of Suraerv, 
vol. l. p. 529. New York, 1822.) 

II. Cases Fatal from the Introduction of Air .—Wounds of this vein 
have been attended with the introduction of air iu eleven instances, four of 
which were fatal. The cases of Wattman, Asmus, Brodie, and Morton, re- 
covered, ns will be seen in table No. II., although ligatures were applied to 
the vein. The case of Dr. Smith recovered from the effects of air, but died 
of exhaustion on the tenth day. The cases of MM. Velpeau and Begin, 
referred to under the head of treatment by compression, resulted in a 
prompt cure. In ten of these cases the vein was injured during the remo¬ 
val of tumours, and in the eleventh the vessel had been divided in a suicidal 
attempt It will thus be observed that the introduction of air was, in 
every case, the result of on incised wound, and after a very careful exami¬ 
nation of a large collection of works on military surgery, I can safely state 
that there is not a single recorded instance of death from this accident 
following a gunshot injury. 

In the following fatal cases, death occurred, in two, almost instanta¬ 
neously ; in one, in three hours aud a half; and, in the fourth, after the 
lapse of seven days:— 

Case I.—Dr. Ulrich, of Berliij, 1834, oivided the internal jugular in removin' 1, 
a tumour from the side of the neck. Not a drop of blood flowed, although the 
vessel remained pntulous, and the assistants heard n whizzing sound. Soon 
however, frothy blood welled from the inferior extremity; syncope ensued, with 
convulsive movements of the face and opisthotonos. The countenance became 
pale, the pulse small and tremulous, the respiration slow, nnd the man died at 
the expiration of a minute. On dissection, fifty-two hours after death, the vein 
was round imbedded in the tumour and obliterated a little above the point of 
its division. The right auricle was elastic and distended, and contained no 
blood. Hie blood of the right ventricle was fluid and black. (Compendium dc 
thirurgie Pratique. PnrMM.B6rardetDenonvilliers, vol. i.p.80. Paris, 1840 .) 

.p* 8 ® Gorr6, of Bologne, 1842, in the removal of a cancerous growth 

or the left side of the neck, when he was dividing the last attachments, heard an 
unmistakable glouglou. The patient grew pale, the breathing was acrelerated, 
and he died in about one minute. A post-mortem examination was made at the' 
expiration of twenty-four hours, when , the internal jugular was found to be 
opened about eight lines above the clavicle. The wound was oblique, about 
three lines long and gaping, and on compressing the vein from below upward, 
gave issue to spumous blood. The right auricle and ventricle, the superior vena 
cava, subclavian, axillary, brachial, and superficial veins of the brain contained 
blood mixed with air. ( Annalcs de la Clururgie Fruncaise el Etran ibre, vol 
vi. p. 305.) ° 

Case III. M. Mirault. of Angers, 1837, wounded the internal jugular, whilst 
separating a fibrous tumour of the right side of the neck from its deep connec- 
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A ligature was thrown aronnd t Vnmnletelv recovered and the operation 

uniler appropriate measures, the P“h e " . ^ „ ] ost The vein had been 

las finished, about eight ounces oH»iochand a half above 

[Comp, de Chir. Pratique , vol. 1 . p. 80.) 

r .„ TV—M Itonx. 1832. divided the internal jngnlar in the removal of a 

was strongly convulsed. ™, TC l li t °^| wcrc thrown around the tumour, 
stimulants, she shortly recovered. S ; . ^ day, having become dis- 

which was not extirpated at the 1tone,1m-on «* ^ ^ iQ a state 

ir'rf’O^^mf^spection thei intenia, jn^ar was found to^e 

®Sa^r5£^j5£ presenteifno'abnorinnl appearances. «*-«. 

Medicate, 1833, p. 498.) 

GunsJ.nl rounds of the internal jngnlar, if not immediately “ 
thev are very apt to be, are exceedingly liable to be followed by secondary 
hemorrhage and pymraia, which usually terminate in death. In fact I 
have not met with a single example of these injuries where the vein alone 
was involved, followed by recovery. Five of the seven cases here recorded 
proved fatal from secondary bleeding, in a period varying from four to fifteen 
days, and two died of purulent infection. 

Ill Cases of Gunshot Wound Fatal from Secondary Hemorrhage. 

spicula deep into the throat. removing, bv means of the 

danger of suffocation, from which I ’ * v i ar „ e an d sharp fragments 

left index finger introduced mto the north. f P rth b d ay, in 
from the neighbourhood of the larynx. stream of dark blood issuing 

the presence of his ^ttei had'bccn substituted for cold applications 

TT -Professor Langcnbech relates the case of a youngman,'who was 
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itself had been purposely cut into pieces, as is sometimes done by foreign rifle¬ 
men. On the 10th day the man was seized with a violent hemorrhage from the 
mouth and nose, which came on suddenly, and carried him off in the course of 
the night. On dissection, it appeared that a very minute portion of the ball 
had penetrated along the basis of the skull, lodged in the sinus of the left in¬ 
ternal jugular vein, forming a sort of sac for itself close upon the vein, which, 
having inflamed the coats of the vessels, at last ulcerated and burst. The case 
occurred in the practice of my friend Dr. Pockels, now Surgeon-in-chief of the 
troops of Brunswick.” (Principles of Military Surgery, p. 90. New York, 1830.) 

Cask IY.—M. Jobert de Laraballe, treating of gnnshot wounds of the neck, 
mentions a case of M. Delpech, who cured a man of wound of the primitive 
carotid, too low down to be tied. Secondary hemorrhage ensued, and Delpech 
employed Valsalva’s treatment. The patient was bled very frequently, and ulti¬ 
mately recovered. “ In a similar case, I imitated Delpech. Indeed, I was con¬ 
gratulating myself upon having followed his example in a man who, in the dis¬ 
turbances of July, was shot, the ball wounding the primitive carotid and the 
internal jugular vein of the right side. Venesection frequently repeated had 
already notably diminished the amount of blood which escaped from the wound 
at different times: fifteen days had elapsed since the reception of the wound; I 
had great hopes: but in consequence of a violent effort on the part of the patient 
ajrightfu 1 hemorrhage produced death.” (P laics d'ArmesdFeu, p. 159. Paris, 

Case V.—“ A wound from firearms proved fatal in fifteen days; the autopsy 
disclosed a communication between the internal jugular vein and the carotid 
artery. The ball was underneath and in the jugular itself. I have seen the 
specimen.” (Prof. Velpeau. New Elements of Operative Surgery, vol. i. p 860. 
New York, 1856.) 1 

IV. Cases of Gunshot Wound Fatal from Pyicmia. 

Case I.—Dr. Schwarz met with a case in which a rifle ball had entered the 
mouth, shattered the left lower jaw. and penetrated the neck, tearing the in¬ 
ternal jugular vein to the extent of a few lines. The missile remained at the 
opening of the vein, nnd therefore permitted the escape of only a few ounces 
of blood into the surrounding tissues. It was not removed, although it was felt 
in the swelling. Suppuration ensued, with death from pymmia. 

An autopsy showed a completely healed rent in the outer wall of the vein, 
the cylinder of which was slightly diminished but free. At the cicatrice the 
coats of the vein were thickened by plastic deposits, and a very adherent, semi- 
organized layer of lymph coated the lining membrane. The small veins in the 
neighbourhood of the abscess, in which the ball lay, were filled with broken- 
down coaguln. (Arcliiv fur Klinische Chirurgie, vol. i. p. 23.) 

Cask II.—On the taking of Colding, Dr. Stromeycr saw a Schleswig-Uolstein 
soldier who had been shot in the right side of the 'lower jaw in front of the in¬ 
sertion of the masseter muscle. The ball found its way under the tongue and 
the left side of the lower maxilla, behind the sterno-cleido-mastoid muscle, where 
it was felt on a level with the top of the larynx, but was not removed. There 
had been no hemorrhage. The patient died at the expiration of three Weeks 
of pyremia. 

On the autopsy, an abscess was found behind the left sterno-cleido-mastoid 
muscle, in which lay the flattened bullet near to the vertebral column. “ The 
internal jugular vein had been torn to the extent of five lines on its anterior nnd 
outer aspect; but the rent was completely healed, as the coats of the vein had 
applied themselves to it behind, and were united, so that the evlinder of the 
vessel was diminished one-half.” (Maximen der Kriegsheilkunst,’i>. 132.) 

V. Cases of Incised and Punctured Wounds Fatal from Pyxmia. 

Case I.— A boy, four years of age, on the 25th of November. 1834, fell upon 
the blade of a penknife, which entered his neck over the seat of the great ves- 
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gels, just back of the thyroid cartilage. Dr. Bartlett saw him about five min¬ 
utes after the accident, and found venous blood flowing in a full stream, the 
quantity lost, by estimation, being ten ounces. The bleeding was arrested by a 
moment’s compression with the finger, and nothing more was done than to apply 
a bit of adhesive plaster. On the 29th. the neck was tender to the touch and 
a little swollen. The boy was restless and feverish, and he was placed upon the 
use of the antiraonial and saline mixture, and a lotion of alcohol and water was 
applied to the neck. Dec. 1st. Had been leeched. At 10 A. M. had a severe 
chill, short, quick breathing, and f 'thing at the mouth; low. muttering deli¬ 
rium during the night; lips dry and some sordes on the teeth. Dec. 3d, 10 P. M. 
Death during a paroxysm of chills. , , , , . . , , 

On dissection it was found that the internal jugular had been penetrated by 
the knife. Between the vertebra and the sheath of the vessels an abscess had 
formed, containing six ounces of pus, and extending from an inch above the 
wound as low down as the clavicle. Coagulated blood was found in the sheath 
as low down as the pericardium. The wounds in the vein were closed by adhe¬ 
sive inflammation, and the cylinder of the vessel was so much contracted at 
that point, as to admit of the passage of a little more than an ordinary probe. 
“ For the space of two inches below the wound, there was some appearance of 
ulceration within the vein; and it contained a firm, strong white cord of cong- 
ulnm, extending from the wound into the right ventricle of the heart. This 
was so large as nearly to Gil the jugular vein, and in many places adhered pretty 
firmly to it The third or half of the pericardium next the base of .uc heart, 
showed marks of high inflammation.” (Amer.Jour. Med. Sci., Aug. 1835, p. 357.) 


Case II.—M. Tacheron reports the case of a woman who was stabbed with a 
poniard in the root of the neck. Profuse hemorrhage ensued, and a tumour 
of the size of an egg, formed. Symptoms of pyaimia set in, and death occurred 
on the fifteenth day. The autopsy disclosed an abscess behind the carotid and 
internal jugular, and the latter presented a round opening, two lines in diameter, 
in its posterior wall. At this point a yellow fibrinous clot obliterated the inte¬ 
rior of the vessel, and the clot, which contained a puriforra fluid, extended down 
the jugular into the right auricle, where it expanded into a rose-colored and 
organized coagulum. Pleurisy existed on the left side. (Gaz. p. 203. 1837.) 


Case III.—Specimen 1521“ of the Museum of Guy’s Hospital, London, 
shows a “jugular vein, exhibiting a wound occupying about half its circumfer¬ 
ence. and situated about half an inch above the subclavian; the neighbouring 
branches showing effects of phlebitis.” 

“ James F.. aged 30, under Mr. Birkett, He received a stab with a knife on the 
left side of the neck, piercing the sterno-clcido-mnstoid muscle near its origin, by 
which the jugular was wounded. Much hemorrhage followed and continued for 
several days, when symptoms of phlebitis set in, and he died of pneumonia twenty 
dav8 after the accident. The vein was found wounded as here seen, its coats 
infiltrated with lymph, and the interior filled with fibrin; lungs filled with ab¬ 
scesses.” ( Catalogue of the Pathological Preparations of the Museum of Guy's 
Hospital. Edited by Dr. Wilks, vol. i. London, 1863.) 

VI. Cases of Wounds Fatal from Other Causes .—In addition to the 
above-mentioned observations, two additional cases are recorded of wounds 
of the internal jugular vein, in both of which neither secondary hemorrhage 
nor pyiemin was the cause of death. 

Case I.—Professor Gross, cn the 14th of September, 1846, was called to a 
lad fourteen years of age, of a scrofulous constitution, who had been wounded 
by the accidental discharge of a fowling-piece, a portion of the load, which con¬ 
sisted of large squirrel shot, entering the neck at four or five different points. 
The wounds were attended with little hemorrhage, and the patient soon recovered 
from the shock. For a time everything progressed favourably; the wounds of 
the neck healed without any application, when suddenly, thirteen days after the 
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accident, and without any premonitory symptoms, the patient was seized with a 
protracted epileptic convulsion, chiefly affecting the left side, and died the fol¬ 
lowing day without any return of consciousness. 

Autopsy .—The shot which had entered the region of the right jugular and 
carotid, had perforated the anterior wall of the former vessel, and lodged on the 
inner surface of the opposite wall, where it had become completely encysted. 
The vein bore no evidence of inflammation; its cavity, however, was somewhat 
diminished by the projecting cyst; the opening in front was perfectly closed, 
and there was no external nor internal clot. 

A shot had perforated the trachea and oesophagus, and was imbedded in the 
cartilage between the third and fourth cervical vertebra;. The openings were 
closed, with the exception of the one in the posterior wall of the oesophagus, 
which was separated from the spine by an abscess extending from the second 
to the seventh cervical vertebra;, and containing six drachms of scrofulous 
pus. One shot had perforated the subclavian artery and lodged in the first 
rib. The calibre of the vessel was unimpaired, and the openings were closed 
by small clots extending around the outside of the vessel, upon the removal of 
which the margins of the wounds appeared as if they had just been inflicted. 
The artery presented no marks of inflammation. The brain and spinal cord 
were free from morbid appearances, except a little serum in the lateral ventricles 
of the former. (Amer. Joum. Med. Sciences, p. 355. April, 1848.) 

Case II.—Dr. John H. Packard narrates the case of a man twenty-six years 
of age, of intemperate habits, who was admitted into the Pennsylvania Hos¬ 
pital on the 3d of November, 1855. He had been stahbod ten hours previously 
iust below and behind the left ear, and wns covered with blood. The hemorrhage 
had, however, ceased, and a tumour with much ecchymosis had formed. Cold 
water was applied, and five days subsequently there was some bleeding from the 
wounds and tne tumour was found to be the seat of pulsation and somewhat 
diminished in size. On the 10th, Dr. Norris ligated the common carotid with 
the effect of arresting the pulsation; and on the 19th erysipelas set in, but sub¬ 
sided in a week. Death ensued from softening of the brain on the 6th of De¬ 
cember. 

A post-mortem inspection showed a sac occupied by a clot of blood in front 
of the upper cervical vertebra;, on the inner surface of which were three open¬ 
ings, the largest being that of the distal extremity of the divided internal jugular 
vein, while the other two corresponded to the almost divided occipital artery. 
The vein was much contracted and perfectly occluded for about half an inch on 
the cardiac side of the sac, and the common carotid artery was plugged up with 
firm coagulo. The brain was somewhat softened throughout, with effusion into 
the ventricles. The cerebral tissue of the superior and anterior portion of the 
left hemisphere and of the posterior portion of the right hemisphere was broken 
down into a pasty mass. (Amer. Joum. Med. Sciences, p. 396. April, 1856.) 

Remarks.— The foregoing twenty fatal cases present many points of 
interest, and demonstrate that wounds of the internal jngular vein are by 
no means to be considered necessarily mortal from primary hemorrhage, that, 
issne having occurred in but twenty percent of the cases. In one of these 
death was almost instantaneous, the vein having been divided to the extent 
of one-half its calibre. In the second, the patient lived a little more than 
an hour, the wound having been oblique and gaping, and of about three 
lines in extent In the third, both veins and the left carotid were wounded, 
resulting in instantaneous death; and in the fourth, the vein was completely 
divided, and the hemorrhage proved fatal in one hour. 

Of the cases in which the introduction of air into the circulation was 
the cause of death, the first and second were fatal in one minute, the vein, 
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in one, having been completely divided, in the other it was opened to the 
extent of three lines. In the third case, the patient died in three hours 
and a half, the calibre of the vein having been divided one-half; and in 
the fourth, there was complete division with a fatal issue on the seventh ay. 
Secondary hemorrhage, as a result of gunshot wounds, occuired in the five 
cases, respectively, on the fourth, eighth, tenth, and in two, fifteenth day 
Pyiemia resulted from gnnshot wounds in two cases, one on the twenty- 
first day, the date of the other not being given. It was_ also.the cause of 
death in three instances of incised wounds, on the eighth, fifteenth, and 

twentieth days respectively. . „ 

In the remaining two cases, the fatal issue was due, in one, to epilepsy, 
in the other to softening of the brain from ligation of the carotid artery. 

Primary hemorrhage was prevented in the first case of Dr. Stromeyer 

hr a splinter of hone, which had been driven into the vessel, and formed a 
mechanical obstacle to the flow of blood until loosened by suppuration 
In the patient of Dr. Schwarz there was no external bleeding the hall 
remaining at the opening of the vein, permitting the escape of but a few 
ounces of blood into the surrounding tissues. In Dr. Stromeyer s second 
case there was no hemorrhage, hut had the ball been removed by•incision, 
the patient would have been exposed to this danger as well as to the intro¬ 
duction of air. In the case of M. Velpeau the ball was partly in the vein 
and in the absence of a satisfactory history we may presume that death 
resulted from secondary bleeding. 

That spontaneous union of the lips of the wound, by the efforts of nature 
alone, may occur, is beautifully illustrated by the case of Professor Gross, 
which is rendered more interesting from the fact of the shot having become 
encysted in the interior of the vessel. In Dr. Schwarz’s case, fatal from 
pyffimia, the rent in the vessel, of several lines in extent, had completely 
closed. At the cicatrice, the coats of the vein were thickened by plastic 
effusion, and a semi-organized layer of lymph was deposited on the lining 
membrane. The case of Dr. Bartlett showed the wounds healed, but the 
cavity of the vessel nearly obliterated; and the case of Dr. Stromeyer is 
interesting from the mode of healing, the wound, five lines long, adhering 
to the posterior and inner surface of the vessel, diminishing its calibre 

one-half. . 

In all these cases an abscess was present posterior to the sheath of t io 

vessels, and in front of the cervical vertebrae. __ 

For convenience of reference the foregoing cases are presented in the 
annexed table, from which it will be perceived that the causes of death were 
in the following ratio : introduction of air, 20 per cent; primary hemor¬ 
rhage, 20 per cent; pymmia, 25 per cent; secondary hemorrhage, 2o per 
cent; and other causes, 10 per cent. 
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Table I. — Fatal Cases of Wounds of the Internal Jugular Vein. 


u 

Surgeon. 

Authority. 

Cause of 
death. 

Period 

of 

death. 

Injury and extent 
of wound of 
vessel. 

Vein affected. 

1 

Vallfe, 

Gs*. Mfed. de Paris, p. 
209. 1S37 

Primary 

hemorrhage 

Instanta¬ 

neous 

Almost complete 
division; stab in 

Right jugular. 

2 

Bryant, 

Trans. Path. Soc. Lon¬ 
don, voL Till. p. 101. 
1S37 

Primary 

hemorrhage 

1 hour 
and 3 
minutes 

One-fourth of an 
inch. Fall on 

Right jugular. 

3 

Gray, 

Holmes System of 
Surgery, yoI. U. p. 
277. London, 1S61 

Primary 

hemorrhage 

Instanta¬ 

neous 

Incised in suicide; 
both veins & left 
carotid artcrv 
Complete division; 
gunshot wound 

Both Jugulars. 

4 

S. Cooper, 

Practice of Surgery, 
toI. 1. p. 329. New 
York, 1S22 

Trim ary 
hemorrhage 
and sutfoca- 
Uon from 
pressure on 

A little 
more 
than an 
hour 


3 

Ulrich, 

Compendium do Clilr. 
Pratique, rol. 1. p. 
SO. Paris, IS 10 

Introduc¬ 
tion of air 

1 minute 

Complete division 
in removal of 


6 

Gorr£, 

Annal. dclaChirurgie 
FrauyaWe et Etran- 
gere, rol. t 1. p. 303 

Introduc¬ 
tion of air 

1 minute 

Three lines and 
oblique. Remov¬ 
al of tumour 

Left jugular. 

7 

Mlrault, 

Comp, de Chir. Prat., 
toI. L p. 60 

Introduc¬ 
tion of air 

3{ hours 

naif its calibre in 
removal of tu- 

2 

ET 

t 

S 

Hour, 

Gaz. Mldlcale, 1S33, 
p. 49S 

Introduc¬ 
tion of air, 
coma 

7 days 

Complete division 
In removal of 


9 

Stromeyer 

Max. der Kricgsheil- 
kunst, 2U ed., p. 131. 
Hannover. 1661 

Secondary 

hemorrhage 

4th day 

Gunshot splinter 
of bone driven 

Left jugular. 

10 

Lnngcnbeck 

Archiv fQr Klin. Chlr., 
toI. 1. p. 22. Berlin, 

Secondary 

hemorrhage 

Sth day 

Gunshot; vein 
turn 

Left Jugular. 

11 

Ilcnnen, 

Prindp. of Mil. Surg., 
Am. ed.. p. 90. Kerr 
York. 1830 

Secondary 

hemorrhage 

10th day 

Gunshot, followed 
by ulceration 

Left Jugular. 

12 

Jobert do 
Latnballe 

Plaie* d’Armex a Fen, 
p. 139. Paris, 1S33 

Secondary 

hemorrhage 

15th day 

Gunshot, involv¬ 
ing common ca¬ 
rotid artery 

Right jugular. 


\ elpeau, 

Operative Surg., Am 
ed., rol. 1. p. 60. 
Now York. 1S56 

|| 

11 

15th day 

Gunshot, Involv¬ 
ing common ca- 


14 

Schwarz, 

Archiv filr Kiln.-Chlr., 
vol. 1. p. 23 

Pytcmia 


Gunsbot 

Wound of vein 

13 

Stromeyer, 

Maxim, der Kriegs- 
heilkunst. p. 132. 
Hannover, 1S61 

Pywmla 

21st day 

Gunshot, live lines 

Left jugular, 
wound united. 

10 

Bartlett, 

Am. Jour. Med. Sci 
vol. xvi. p. 337. 1S3 j 

Pya-mia 

Sth day 

Punctured by pen¬ 
knife 

Woundunltcd. 

17 

Tacheron, 

Gaz. Mfedlcale, 1S37, 
p. 203. 

Pyxmla 

15th day 

Stab with poniard; 
two lines 

Wound open. 

IS 

Birkett, 

Catalogue of tho Pa¬ 
thological Prepara¬ 
tions of the Museum 
of Guy’s Hospital. 
voL i. London, 1SC3 

Pytcmia 

20th day 

Stab with a knife; 
half of circum¬ 
ference 

Left jugular, 
wound open. 

19 

Gross, 

Amer. Jour. Med. Sci., 
April. 1S4S, p. 313 

Epilepsy 

14th day 

Punctured by 
small shot 

Right Jngular, 
wound united. 

20 

rackard. 

Amer. Jour. Med. Sci., 
April, 1536, p. 396 

Softening of 
the brain 

33d day 

Stab, Involving oc¬ 
cipital artery 

Left Jngular, 
wound open. 


Arterio-Venous Aneurism of the Internal Jugular Vein .—Wounds of 
the internal jugular vein, when complicated with similar injuries of the caro¬ 
tid artery, do not always prove fatal, either at once or secondarily, but may 
result, under favourable circumstances, in the formation of arterio-venous 
aneurisms. The prognosis of these cases is les3 serious than when the 
artery alone has been injured, as a portion of the blood of the latter pene¬ 
trates the vein ; a tumor composed of effused blood forms in the surronnd- 
iug tissues, and the hemorrhage is arrested, aud the cure effected by the 
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ntocst nnaided efforts of nature. I hare been able to collect nine examples 
of this affection, seven being referable to nnenrismnl rnrix, nnd two to 
Toricose aneurism. In five the communication existed between the primitive 
carotid artery and internal jugular vein, nnd in four between the latter nnd 
the internal carotid. In none did the affection appear to shorten life, or 
produce much inconvenience. In the cases of Baron Larrey the first on 

recor d_as well as in the one narrated by Dr. Marx, the formation of the 

nnenrismnl vnrix was favoured by the mode of prodnetion of the wound; 
they were the result of sword thrusts which divided the stemo-cleido-mastoid 
mnscle in the direction of its fibres, so that when the weapon was with¬ 
drawn, the wounds did not gap. In all the cases syncope from loss of 
blood, by favouring the coagulation of that fluid, materially added to the 
fortunate issue. 

Cask I_A sub-offleer, on the 23d of September, 1821, was wonnded by a 

short sword immediately above the sterno-clnvicnlar articulation. The sternal 
origin of the stcrmwleido-mastoid muscle had been ent in a longitudinal 
direction to the extent of half an inch, and the right internal jugular vein and 
primitive carotid artery, near its origin from the innominate, had been punctured. 

A verv copious hemorrhage ensued, and the surgeon of the corps with difficulty 

The'patient was brought to the hospital and the dressings were carefully re¬ 
moved. Iiaron Larrey found the edges of the wound agglutinated by a black 
coa-ulnm. and a pulsating tumour hnd formed, or the size of the fist, accom¬ 
panied with a peculiar bruit. The man was speechless, weak, and pale, and in 
a state of stupor. The wound was dressed with adhesive stnps, and covered 
with a bladder filled with ice. , , 

In the evening the pulse and warmth of surface had returned; the external 
jugular vein pulsated and was much enlarged; and the man was bled from the 
arm. On the Gfth day the pulse was very frequent, and ihcre was intense cephal¬ 
algia, for which the temporal artery was opened, nnd leeches applied to the 
nucha and between the shoulders. On the tenth day the tumour began to 
diminish, and had disappeared on the sixtieth day after the accident, when he 
returned to duty. The vnrix, however, remained. The treatment consisted m 
repeated withdrawals of blood by opening a vein and by leeches, in the continu¬ 
ous application of ice to the tumour, and the exhibition of cooling drinks. 
[Clinique Chirurgicale, vol. iiL p. 149. Paris, 1829.) 

Case II.—This case was analogous to the preceding. The man entered the 
hospital, April 5th. 1822, to be treated for a small wound on the lower portion 
of the right side of the neck, accompanied with an ovoidal tumour of an uneu- 
rismnl nature. Both resulted from simultaneous perforation of the walls of the 
jugular vein and the carotid artery, produced by a sabre thrust. The symptoms 
were not so well marked as in the preceding case, on account of the arterial 
lesion being smaller. The treatment was precisely similar, and the man returned 
to duty at the expiration of two months. (Ibid., p. 154.) 

Case III.—A gentleman was wonnded in a duel, the point of the sword en¬ 
tering above the inner end of the right clavicle, and inflicting a wound half an 
inch long. Arterial blood escaped in a full and continuous jet, which the patient 
himself arrested by placing several folded handkerchiefs over the cut and retain¬ 
ing them in position by another carried around the neck. He walked to a hos¬ 
pital in the vicinity, which required thirty minutes; but on his way, feeling 
weak, he stopped at a tavern to take a glass of wine, where he fell into a state 
of partial syncope. When he arrived at the hospital, the surgeon brought the 
edges of the wound together with adhesive strips, and placed him on a rigorous 
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diet. At the expiration of five days the wound had united, and the patient re¬ 
turned home, with a small pulsating tumour, attended with a bruit. It gradually 
disappeared and gave him no inconvenience. , 

Twenty years after the accident, Dr. Marx presented the man to the Academy 
of Medicine, when he had all the signs of an aneurismal varix. (Mtmoiressur 
rAnturusmes. Par M. Breschet. Mimoires de VAcadinue Royale de M6de- 
cine , voL iii. p. 233. Paris, 1833.) 


Cases IY.-Y.—Two other cases of traumatic aneurismal varix of the common 
carotid and internal jugular vein are recorded: one by 'Williamson, 1 the result of a 
sabre wound above the clavicle; the other by Rigaud,« the lesion having been 
produced by a very fine splinter of glass. 


Cases YI.-IX.—MM. Joret, Desperanches, A. B£rard,and Giraldfcs have each 
observed a case of arterio-venous aneurism between the internal jugular vein and 
common carotid artery; and in two of the cases in which an autopsy was held, an 
aneurismal sac existed between the vessels. The wound was produced in two 
cases hy a ball, in one by a particle of lead, and in the fourth by a shoemaker s 
knife. In the case of hi. Giraldhs the projectile was found in the aneurismal 
sac. 3 

In the next number of this journal the subject of this paper will be 
completed, by some observations on the treatment of wounds of the inter¬ 
nal jugular vein for the arrest of hemorrhage, and the prevention of the 
introduction of air. 


Philadelphia, October, 1866. 


Art. H— On Internal Aneurism, and its'Relation to Sudden Death, with 
an account of ten cases in which the existence of that disease was not 
suspected prior to the death of the subject, from rupture of the sac; to 
which is appended a Practical Discussion concerning the Diagnosis 
and Treatment of Aortic Aneurism. By John A. Lidell, M. D., of 
New York. 

In the time of our predecessors, when a person in full flesh, and seem¬ 
ingly free from disease of any serious nature, happened to fall down suddenly, 
without apparent cause, and immediately expire, it was usually said that 
the death was occasioned either by apoplexy, or by disease of the heart. 
Indeed, the term apoplexy had its origin far back in Grecian antiquity, in 
one of the most striking of the circumstances mentioned above; for the 
victims of that disease generally fall down suddenly, as if stricken by a 
powerful blow. But pathological investigations of an anatomical charac¬ 
ter, especially those of a recent date, have abundantly shown that there are 
other causes of sudden de*-th, unconnected with wound, or violence, or 
poison, besides the anatomical lesions of the brain and heart, and that 

* Sabatier par Dupuytrsn. De la M6d. Oper., vol. iii. p. 188. Paris, 1832. 

* Follin. Traiti: Eleweutaire de Path. Ext., vol. ii. p. 411. Faris, 1863. 

3 Ibid., p. 413. 


